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Appendix 1 

Version With Markings To Show Changes Made 
in accordance with 37 C.F.R. § 1.121(b)(l)(iii) 



In The Title: 

Please change the Title of the Invention from "Detection of Nucleic Acids by Multiple 
Sequential Invasive Cleavages " to —Invasion Assays—. 

In the Specification: 

On page 1, following the title, please insert the following new paragraph: 
-This is a Continuation of co-pending U.S. Patent Appln. Ser. No. 09/350/597, which 
is a Continuation of U.S. Appln. Ser. No. 08/823,516, filed March 24, 1997, now U.S. Patent 
No. 5,994,069, which is a which is a Continuation-In-Part of U.S. Appln. Ser. No. 
08/756,038, filed December 2, 1996, now U.S. Patent No. 6,090,543, which is a Continuation- 
In-Part of U.S. Appln. Ser. No. 08/756,386, filed November 26, 1996, now U.S. Patent No. 
5,985,557, which is a Continuation-In-Part of U.S. Appln. Ser. No. 08/682,853, filed July 12, 
1996, now U.S. Patent No. 6,001,567, which is a Continuation-In-Part of U.S. Appln. Ser. 
No. 08/599,491, filed January 24, 1996, now U.S. Patent No. 5,846,717. 

This invention was made with government support under Grant No. DE-FG02- 
94ER81891 awarded by the Department of Energy and Grant No. 1R43AI39843-01 awarded 
by the National Institutes of Health. The Government has certain rights in the invention. - 

In The Claims: 

Please cancel Claims 1-34. 
Please add the following claims: 

35. A method of detecting a target polynucleotide which comprises the steps of: 

a) contacting a target polynucleotide having a first portion and a second portion 
immediately contiguous to one another with: 
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i) an invader oligonucleotide, at least a part of which is capable of 
specifically hybridizing to the first portion of the target polynucleotide; 

ii) a probe oligonucleotide comprising a first region that is capable of 
specifically hybridizing to the second portion of the target polynucleotide and a flap region 
located adjacent to the first region; and 

iii) a reagent that is capable of cleaving the flap region of the probe 
oligonucleotide when the probe oligonucleotide is hybridized to the second portion of the 
target polynucleotide and the invader oligonucleotide is hybridized to the first portion of the 
polynucleotide; 

under conditions such that the cleaved flap region of the probe oligonucleotide and the 
reagent can come into contact with a reporter precursor to which the flap region of the probe 
oligonucleotide is capable of hybridizing to form a complex that can be, cleaved by the 
reagent to provide a reporter capable of being detected; 

b) detecting the reporter to provide a signal; and 

c) determining whether the signal exhibits a specific behavior as a function of 

time. 

36. The method of Claim 35 wherein the invader oligonucleotide comprises a first 
region that is capable of specifically hybridizing to the first portion of the target 
polynucleotide, and a flap region located adjacent to the first region. 

37. The method of Claim 36 wherein the flap region of the invader oligonucleotide 
is capable of specifically hybridizing to the target polynucleotide. 

38. The method of Claim 36 wherein the flap region of the invader oligonucleotide 
is not capable of specifically hybridizing to the target polynucleotide. 

39. The method of Claim 36 wherein the flap region of the invader oligonucleotide 
comprises a first section that is not capable of specifically hybridizing to the target 
polynucleotide, and a second section that is capable of specifically hybridizing to the target 
polynucleotide. 
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40. The method of Claim 35 wherein the specific behavior as a function of time is 



41. The method of Claim 40 wherein the specific behavior as a function of time is 
quadratic. 

42. The method of Claim 35 wherein the second portion of the target 
polynucleotide is located immediately 3' to the first portion of the target polynucleotide. 

43. The method of Claim 36 wherein the flap region of the invader oligonucleotide 
is located immediately 3' to the first region of the invader oligonucleotide, and the flap region 
of the probe is located immediately 5' to the first region of the probe. 

44. The method of Claim 37 wherein the flap region of the invader oligonucleotide 
is located immediately 3' to the first region of the invader oligonucleotide, and the flap region 
of the probe is located immediately 5' to the first region of the probe. 

45. The method of Claim 38 wherein the flap region of the invader oligonucleotide 
is located immediately 3' to the first region of the invader oligonucleotide, and the flap region 
of the probe is located immediately 5' to the first region of the probe. 

46. The method of Claim 39 wherein the flap region of the invader oligonucleotide 
is located immediately 3 ' to the first region of the invader oligonucleotide, and the flap region 
of the probe is located immediately 5' to the first region of the probe. 

47. The method of Claim 35 wherein the signal is fluorescence or phosphorescence. 

48. The method of Claim 35 wherein the determination of whether the signal 
exhibits a specific behavior as a function of time is performed in real time. 



non-linear. 
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49. The method of Claim 35 wherein the determination of whether the signal 
exhibits a specific behavior as a function of time is performed by: 

measuring the value of the signal at a plurality of times to provide a data set; 
fitting the data set to a polynomial function comprising a linear term and a quadratic 
term; and 

determining whether the coefficient of the quadratic term is greater than zero. 

50. The method of Claim 35 wherein the determination of whether the signal 
exhibits a specific behavior as a function of time is performed by: 

transforming the signal to a new domain to provide a transformed signal; 
fitting the transformed signal to a first mathematical function; and 
comparing the shape or behavior of the first mathematical function to the shape or 
behavior of a linear function. 

51. The method of Claim 35 wherein the second portion of the target 
polynucleotide is located immediately 5' to the first portion of the target polynucleotide. 

52. A method comprising: 



and a third nucleic acid, said first nucleic acid comprising a first portion and said second 
nucleic acid comprising a first region and a second region, wherein said first region of said 
second nucleic acid is 5 ' of said second region of said second nucleic acid, and wherein said 
first portion of said first nucleic acid is hybridized to said first region of said second nucleic 
acid, and wherein at least a portion of said third nucleic acid is hybridized to said second 
region of said second nucleic acid 



the generation of said first cleavage product exhibits a first specific behavior as a function of 
time; 



a) providing: 



i) a first complex comprising a first nucleic acid, a second nucleic acid 



b) 



ii) a fourth nucleic acid comprising a hairpin structure; 

cleaving said first complex to generate a first cleavage product, wherein 
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c) hybridizing at least a portion of said first cleavage product to at least a 
portion of said fourth nucleic acid to form a second complex; 





d) cleaving said second complex; and 

e) detecting said cleaving of said second complex to generate a detectable 



signal, wherein the generation of said detectable signal exhibits a second specific behavior as 
a function of time. 

53. The method of Claim 52, wherein said first specific behavior with respect to 
time and said second specific behavior with respect to time are different. 

54. The method of Claim 53, wherein said first specific behavior with respect to 
time is linear. 

55. The method of Claim 53, wherein said second specific behavior with respect to 
time is exponential. 



56. The method of Claim 52, wherein said cleaving of said second complex cleaves 
said fourth nucleic acid. 

57. The method of Claim 56, wherein said cleaving of said fourth nucleic acid is 
within said hairpin structure. 

58. The method of Claim 52, wherein said detecting said cleaving of said second 
complex comprises detection of fluorescence. 

59. The method of Claim 58, wherein said second complex comprises a 
fiuorophore having quenched emission, and wherein said detecting said cleaving of said 
second complex comprises detection of a change in fluorescence as a function of time. 

60. The method of Claim 58, wherein said change in fluorescence as a function of 
time is a change in intensity. 
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61. The method of Claim 60, wherein said change in fluorescence intensity is an 
increase in intensity. 
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Appendix 2 
Entire Set Of Pending Claims 



35. A method of detecting a target polynucleotide which comprises the steps of: 

a) contacting a target polynucleotide having a first portion and a second portion 
immediately contiguous to one another with: 

i) an invader oligonucleotide, at least a part of which is capable of 
specifically hybridizing to the first portion of the target polynucleotide; 

ii) a probe oligonucleotide comprising a first region that is capable of 
specifically hybridizing to the second portion of the target polynucleotide and a flap region 
located adjacent to the first region; and 

iii) a reagent that is capable of cleaving the flap region of the probe 
oligonucleotide when the probe oligonucleotide is hybridized to the second portion of the 
target polynucleotide and the invader oligonucleotide is hybridized to the first portion of the 
polynucleotide; 

under conditions such that the cleaved flap region of the probe oligonucleotide and the 
reagent can come into contact with a reporter precursor to which the flap region of the probe 
oligonucleotide is capable of hybridizing to form a complex that can be, cleaved by the 
reagent to provide a reporter capable of being detected; 

b) detecting the reporter to provide a signal; and 

c) determining whether the signal exhibits a specific behavior as a function of 

time. 

36. The method of Claim 35 wherein the invader oligonucleotide comprises a first 
region that is capable of specifically hybridizing to the first portion of the target 
polynucleotide, and a flap region located adjacent to the first region. 

37. The method of Claim 36 wherein the flap region of the invader oligonucleotide 
is capable of specifically hybridizing to the target polynucleotide. 
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38. The method of Claim 36 wherein the flap region of the invader oligonucleotide 
is not capable of specifically hybridizing to the target polynucleotide. 

39. The method of Claim 36 wherein the flap region of the invader oligonucleotide 
comprises a first section that is not capable of specifically hybridizing to the target 
polynucleotide, and a second section that is capable of specifically hybridizing to the target 
polynucleotide. 

40. The method of Claim 35 wherein the specific behavior as a function of time is 
non-linear. 

41. The method of Claim 40 wherein the specific behavior as a function of time is 
quadratic. 

42. The method of Claim 35 wherein the second portion of the target 
polynucleotide is located immediately 3 5 to the first portion of the target polynucleotide. 

43. The method of Claim 36 wherein the flap region of the invader oligonucleotide 
is located immediately 3' to the first region of the invader oligonucleotide, and the flap region 
of the probe is located immediately 5' to the first region of the probe. 

44. The method of Claim 37 wherein the flap region of the invader oligonucleotide 
is located immediately 3' to the first region of the invader oligonucleotide, and the flap region 
of the probe is located immediately 5' to the first region of the probe. 

45. The method of Claim 38 wherein the flap region of the invader oligonucleotide 
is located immediately 3 ' to the first region of the invader oligonucleotide, and the flap region 
of the probe is located immediately 5' to the first region of the probe. 
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46. The method of Claim 39 wherein the flap region of the invader oligonucleotide 
is located immediately 3' to the first region of the invader oligonucleotide, and the flap region 
of the probe is located immediately 5' to the first region of the probe. 

47. The method of Claim 35 wherein the signal is fluorescence or phosphorescence. 

48. The method of Claim 35 wherein the determination of whether the signal 
exhibits a specific behavior as a function of time is performed in real time. 

49. The method of Claim 35 wherein the determination of whether the signal 
exhibits a specific behavior as a function of time is performed by: 

measuring the value of the signal at a plurality of times to provide a data set; 
fitting the data set to a polynomial function comprising a linear term and a quadratic 
term; and 

determining whether the coefficient of the quadratic term is greater than zero. 

50. The method of Claim 35 wherein the determination of whether the signal 
exhibits a specific behavior as a function of time is performed by: 

transforming the signal to a new domain to provide a transformed signal; 
fitting the transformed signal to a first mathematical function; and 
comparing the shape or behavior of the first mathematical function to the shape or 
behavior of a linear function. 

51. The method of Claim 35 wherein the second portion of the target 
polynucleotide is located immediately 5' to the first portion of the target polynucleotide. 

52. A method comprising: 
a) providing: 

i) a first complex comprising a first nucleic acid, a second nucleic acid 
and a third nucleic acid, said first nucleic acid comprising a first portion and said second 
nucleic acid comprising a first region and a second region, wherein said first region of said 
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second nucleic acid is 5' of said second region of said second nucleic acid, and wherein said 
first portion of said first nucleic acid is hybridized to said first region of said second nucleic 
acid, and wherein at least a portion of said third nucleic acid is hybridized to said second 
region of said second nucleic acid 

ii) a fourth nucleic acid comprising a hairpin structure; 

b) cleaving said first complex to generate a first cleavage product, wherein 
the generation of said first cleavage product exhibits a first specific behavior as a function of 
time; 

c) hybridizing at least a portion of said first cleavage product to at least a 
portion of said fourth nucleic acid to form a second complex; 

d) cleaving said second complex; and 

e) detecting said cleaving of said second complex to generate a detectable 
signal, wherein the generation of said detectable signal exhibits a second specific behavior as 
a function of time. 

53. The method of Claim 52, wherein said first specific behavior with respect to 
time and said second specific behavior with respect to time are different. 

54. The method of Claim 53, wherein said first specific behavior with respect to 
time is linear. 

55. The method of Claim 53, wherein said second specific behavior with respect to 
time is exponential. 

56. The method of Claim 52, wherein said cleaving of said second complex cleaves 
said fourth nucleic acid. 

57. The method of Claim 56, wherein said cleaving of said fourth nucleic acid is 
within said hairpin structure. 
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58. The method of Claim 52, wherein said detecting said cleaving of said second 
complex comprises detection of fluorescence. 

59. The method of Claim 58, wherein said second complex comprises a 
fluorophore having quenched emission, and wherein said detecting said cleaving of said 
second complex comprises detection of a change in fluorescence as a function of time. 

60. The method of Claim 58, wherein said change in fluorescence as a function of 
time is a change in intensity. 

61. The method of Claim 60, wherein said change in fluorescence intensity is an 
increase in intensity. 
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